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 Promote and facilitate strategies that: 

 prevent the contamination and  

 preserve the availability  

 

…of New Hampshire’s present and future drinking 
water sources. 



Advisory 
Committee 

Preparedness Data G&A Regulations Partnerships 
Public 

Engagement 

NHDES 

Google – “Strategy Update Drinking Water NH”  for online docs 



  Review preliminary findings discussed in the 
Preparedness and Data Gathering and 
Analysis work groups.  
 

Work groups included subject matter experts 
 

  Present some preliminary findings & obtain 
feedback, questions and direction 



1. Finding: Mobile spills 
continue to occur 
near/into sources.   

 Goffstown - Uncanoonuc 
Reservoir(2018)  

 Manchester  to PWW 
(2018)  

 Somersworth – Salmon 
Falls River (2018)  

 

700 gal. spill on Mountain Road, Goffstown, 
NH Nov. 2018,  



 Nearly 100 spills on record 
in the NRPC region.  
 

 35 spills >= 25 gallons 
within the HAC.  



 #2 Finding: Large volumes 
of Hazardous Substances are 
stored at Tier II facilities in 
Hydrologic Areas of Concern 
(HACs). 

 Statewide 632 ASTs are 
within (HACs)  

 281 “High risk”  (ASTs) 
public health 
 184 Petroleum  

 97 non-petroleum (may not 
inspected) 

 

 

 





 West Virginia requires 
facilities to provide 
information 
regarding hazardous 
substances and their 
quantities stored on 
site directly to 
downstream water 
suppliers. 

 Tier II tanks are not 
inspected and it isn’t 
clear if substances can 
potentially be 
discharged via 
stormwater.  
 

 Volumes and substances 
at Tier II facilities may 
change over short 
periods of time.  



 Substances reported 
may change or be 
incomplete. 
 

 Reporting under Tier II is 
incomplete per USEPA 
opinion 
 

 Tier II tank containment 
and controls may not be 
verified via inspection.  
 

 The data sharing 
protocol among state 
agencies is not uniform.  

 Finding #3: Tank locations within reported Tier II data do not show actual locations. 



 Many unknowns about illicit 
discharges 
 

 Outfalls discharging to a drinking 
water area as “high priority” under 
MS4 permits. (Section 3.2.1 NH 
Public Drinking Water 
Requirements ,USEPA MS4 Permit) 
 

 Finding #4: Stormwater discharges 
that include untreated substances 
(illicit discharges) present a real 
threat to drinking water 

“ The threat of an accidental 
spill contaminating the 
Pennichuck Brook system is 
very real. In December of 1994, 
an accidental oil spill at the 
Greased Lightning facility 
leaked into a floor drain, which 
was connected to a storm 
drain, and was discharged to 
the Holt Pond.” Pennichuck 
Brook Watershed Restoration 
Plan (2012) 



 Little knowledge of 
possible hazard areas for 
accidents including tight 
curves, intersections, 
and narrow bridges 
 

 Finding #5: A review of 
spill history may give a  
better understanding of 
areas prone to mobile 
spills and potential 
mitigating actions.  
 

 

700 gal. spill on Mountain Road, 
Goffstown, NH Nov. 2018,  

Mobile threats present a variable point of 
potential contaminant entry into the 
source water, making them  
more difficult to monitor. (USEPA, p.12, 
2016) 



 CWS emergency plans 
are not required to be 
exercised  
 
 

 Emergency response 
training is not required 
for water operators. 
 

 Plans are not likely 
shared with local 
responders.    
 

Exercises are expensive but 
requiring them could be 
based on vulnerability or 
frequency of past events.  

 

Require training for PWS 
operators 

 

 

Require copies of PWS 
emergency plans are sent to 
local responders  

 

 



 First responders may not be aware of 
down-stream sources and may not be 
notified.  
 

 Communications between local first 
responders and nearby PWS’s is not 
governed by a standard protocol.  
 

 Interstate communications of spills 
between states by NRC may ensure 
notification of reported events to out-
of-state PWSs. 
 

 Supports, including  distributing GIS 
maps and data to local first responders 
and emergency response training  may 
improve communications.   

Salmon Falls Full Scale Exercise, June 2017 

Finding #6 CWS and local emergency 
response training and mutual 
awareness will improve 
communications and capacity to 
work together during an event. 
 



 ODSs provide redundancy if human 
communications fail.  
 

 Real-time monitoring for VOCs is 
employed on larger, interstate 
river-based sources.  
 

 It can be expensive.  
 

 Sensors can indicate false positives.  

 GC/MS, GC/FID can screen 
for thousands of VOCs.  

 
 Requires several hours a day 

(person-time) 
 

 Less expense systems may 
be more appropriate  
 

 Sensitivity thresholds are 
important to fine tune false 
positives.  

 
 
 
 
 
 
 

Finding # 7 Real-time source water monitoring  allows rapid  screening for a 
wide array of VOCs and may serve to quickly inform PWSs of appropriate 
actions.  
 



 

The Organics Detection System is 
a cooperative effort involving 
water utilities and other major 
Ohio River water users to monitor 
volatile organic compounds 
(VOCs) in the river. The program 
is designed to detect low level 
concentrations of volatile organic 
compounds at water intakes 
located on the Ohio River and 
certain tributaries for purposes of 
monitoring water quality 
conditions for the protection of 
public water supplies. Seventeen 
gas chromatographs (GCs) 
located on the Ohio, Allegheny, 
Monongahela, Kanawha and Elk 
rivers are operated daily to assure 
that unreported releases or spills 
of organic compounds do not 
compromise drinking water 
intakes 

Source: http://www.orsanco.org/programs/organics-detection-system-ods 
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 USGS dye study done for 

13 rivers in NH used as 
sources; 
 

 Models a six-hour time of 
travel to intake; 
 

 Estimates leading edge, 
peak concentration and 
trailing edge of a 
contaminant  
 

 Provides a quick way to 
estimate time contaminant 
reaches the intake and 
concentration 



 It’s not clear that the tool 
is used by PWS operators 
 

 Finding# 8:  Training and 
online availability may 
increase the likelihood it 
will be used during an 
emergency. 

 



 Spills continue to occur near/into sources 
 

 Large volumes of Hazardous Substances are present at Petroleum/Tier II 
facilities within a number of  HACs, some go uninspected. 
 

 Tank locations holding hazardous substances (Tier II reported) may not 
not show actual storage locations. 
 

 Stormwater discharges that include untreated substances (illicit 
discharges) present a real threat to drinking water.  
 

 A review of spill history may give a  better understanding of areas prone 
to mobile spills and potential mitigating actions.  
 

 CWS and local emergency response training and mutual awareness will 
improve communications and capacity to work together during an event. 
 
 
 
 



 Real-time source water monitoring  allows rapid  
screening for a wide array of VOCs and may serve to 
quickly inform PWSs of appropriate actions.  
 

 Time of Travel study allows a rapid approach to 
calculate concentration/time of arrival in “real time” 
but may require regular training and a faster online 
“app.”  



 Cyanobacteria/Harmful Cyanobacteria 
Blooms 
 Prevent  

▪ Prevent conditions conducive to toxin development 

▪ Prevent exposure to toxins through monitoring 

 Response 

▪ Appropriate actions based on data and effective PWS 
response to HCBs 
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A. McQuaid, NHDES 



 Certain environmental conditions, such as 
elevated levels of nutrients from human 
activities (e.g., nitrogen and phosphorus), 
warmer temperatures, still water, and 
plentiful sunlight can promote the growth 
of cyanobacteria to higher densities, 
forming cyanobacterial blooms.   
 
 

 Important to measure N, P that is 
bioavailable and the ratio of N:P.   
 
 

 Important to measure/model in-lake 
loading as well as external nutrient 
inputs to surface water. 

(US EPA, website 2019) 

“Even if external loading is reduced by 
40% or more, will we still continue to 
have large HCBs for years or decades 
because of recycling of P from Lake 
sediments?” (Bridgeman, Thomas, Univ of 

Toledo, Lake Erie HABs: Nutrient Cause and 
Effect 



 A loading analysis and 
subsequent nutrient 
tracking of a 
particular water body 
would allow for a 
determination of the 
internal loading of 
phosphorus (P), a 
known contributor to 
cyanobacteria 
population growth. 

The EPA Region 5 Model was used to calculate 
the reduction in pollutant load in response to 
the implementation of BMPs in the Lake 
Waukewan and Winona watershed 

Finding #1: Closer monitoring and modeling nutrients should 
be a priority in sources with HCBs.  



 “Ideally, if all 65 problem 
sites identified in the 2014 
watershed survey were 
treated with Best 
Management Practices 
(BMPs), and all new 
development contained 
proper phosphorus 
controls, these annual TP 
loadings would be 
significantly reduced.” 
 
 



Recorded 

Historical Blooms 

No monitoring 
or plan to 

Reduce 
Nutrient 
loading 

Treatment 
System 

capacity to 
remove cells 

 History of toxic 
blooms 
 

 Treatment not 
able to remove 
cells 
 

 No monitoring , 
higher nutrient 
conditions/impair
ed for P, N  
 

 Toxic conditions 
near intakes 



 

11 PWS Surface 
Sources with 

cyanobacteria 
blooms   

  

Vs. 

 

41 PWS Surface 
Sources without 
recorded blooms 

Historic Blooms On 
Record 

44 PWS 
Surface 

Sources that 
can filter Cells  

Vs. 

8 PWS Surface 
Sources w/o 
treatment 

likely to filter 
cells   

  

Cell  

Filtration Capability  

 
30 PWS 
Surface 

Sources w/o 
Watershed 

Plan  

Vs. 

22 Sources 
having 

Watershed 
plans 

  

Watershed  

Plans   Highest Priority? 
 
 No watershed 

plans or 
monitoring 
program 
 

 No capacity 
to filter cells  
 

 Historic 
Blooms in 
Sources  

 Vulnerability to HCBs could be based on nutrient loading/watershed planning, 
capacity to remove cells via treatment, water quality metrics may help target 
state resources.  



Drinking Water Supply 
 / Water Body 

Public Water System 
Name 

Town Genera of Concern 
Date of ID of Most 

Recent Bloom 

1. Lake Waukewan 
Meredith Water 

Department Meredith, NH Dolichospermum 9/1/2018 

2. Arlington Mill Pond Salem Water Department Salem, NH 
Dolichospermum, 

Aphanocapsa 8/16/2018 

3. Massabesic Lake Manchester Water Works 

Manchester, NH 
/ Auburn, NH Dolichospermum 6/6/2018 

4. Clark Pond (Lake 
Massabesic watershed) Manchester Water Works Auburn, NH Oscillatoria 8/9/2017 

5. Canaan Street Lake Canaan Water Department Canaan, NH Dolichospermum 6/8/2017 

6. Tower Hill Pond (Lake 
Massabesic watershed) Manchester Water Works 

Auburn, NH / 
Candia, NH Dolichospermum 9/15/2016 

7. Harris Pond Pennichuck Water Works Nashua, NH Dolichospermum 9/7/2016 

8. Mascoma River 
Lebanon Water 

Department Lebanon, NH 
Microcystis, Woronichina 

Coelosphaerium 9/9/2014 

9. Swains Lake Swains Lake Village Water Barrington, NH 
Dolichospermum, 

Microcystis 6/13/2013 
10. Rochester 
Reservoir 

Rochester Water 
Department Rochester, NH Dolichospermum 6/16/2006 

11. Lake Sunapee Sunapee Water Works  Sunapee, NH Gloeotrichia 2012 



#2 Finding: The two primary components of the Cyanobacteria 
Monitoring Collaborative (CMC), cyanoScope and 
cyanoMonitoring, are the best current options for water suppliers 
to engage in monitoring. 



#3 Finding: Training in microscope operation and cyanobacteria 
identification procedures would be highly effective in allowing 
water systems the ability to participate in cyanoScope monitoring, 
identified during this meeting as a critical component to any 
monitoring program. 



 



Keene SSPP, 2018 



 Uses CMC data as inputs (fluorometry for 
pigment, cyanoScope to identify genus) 
 

 cyanoCasting (bi-weekly sampling) 

▪ Sample phytoplanton (community 
composition, dominance)  

▪ Pigment analysis (fluorometry)  
 

 Key Qs: Do Bloom Forming Compounds dominate 
the water column? Increasing logarithmically? 
Toxin producing genus?  



 Supporting the development of watershed management 
plans and monitoring to calculate and reduce nutrient 
loading 
 

 Continuing to assist with purchase of monitoring 
equipment & surveillance  
 

 Working with UNH/EPA to design a certificate training 
program for Water Operators on cyano  
 

 Supporting and participate in research and work with 
PWSs and 3rd party entities to expand data collection 
(monitoring) 
 

 Preparedness (protocol) – ensure protocol is distributed 
and investigate “real time” monitoring options 



 UNH to develop a 
potential “Cyanobacteria 
Certificate” for public 
water system operators, 
lake associations, 
volunteer monitors.  
 

 #4 Finding: Working 
group felt a UNH 
certificate/training 
program was 
worthwhile to pursue.  

Possible  Professional Development 
Training Elements  

 

 Regulatory Overview 
 

 Monitoring 
 Cyanobacterial Ecology 
 Sample Collection 
 Identification 
 Semi-quantitative Method for 

Composition and Dominance 
 Sample Handling & Storage 
 Fluorometric Analysis 
 Use of the Screening Protocol 

 
• Management 

• In-lake 
• In-plant  



 NHDES CyanoHAB 
Response Protocol for 
PWS – April 2017 

 

 What data is needed to 
properly assess/respond? 

▪ Cell count thresholds? 

▪ Toxin concentration 

 

 
Finding #5:  Emergency Protocol could reflect results of cyanoCasting 
analysis. 



 Target work with PWSs based on criteria such 
as history and frequency of HCBs, proximity 
to intake, ability of PWSs to filter cells, lack of 
cyano monitoring, lack of watershed planning 
and known nutrient impairments or known 
nutrient loading issues.   



 Finding #1: Closer monitoring and modeling 
nutrients should be a priority in sources with 
HCBs.  
 

 Finding #2: The two primary components of 
the Cyanobacteria Monitoring Collaborative 
(CMC), cyanoScope and cyanoMonitoring, 
are the best current options for water 
suppliers to engage in monitoring. 



 Finding #3 : Training in microscope operation and 
cyanobacteria identification procedures would be 
highly effective in allowing water systems the ability 
to participate in cyanoScope monitoring, identified 
during this meeting as a critical component to any 
monitoring program. 
 

 Finding #4 : Working group felt a UNH 
certificate/training program was worthwhile to 
pursue.  
 

 Finding #5:  Emergency Protocol could reflect results 
of cyanoCasting analysis. 
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